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Abstract. Based on panel data from 25 provincial-level regions in China span-

ning 2007–2020, this paper systematically analyzes the impact of green economy 

and its development on the urban-rural income gap, and further explores the un-

derlying mechanisms. The findings indicate that improvements in green taxation 

and green technological innovation help narrow the urban-rural income gap. This 

conclusion remains robust across various model specifications. The green econ-

omy reduces income inequality by increasing educational spending or enhancing 

educational levels, promoting high-quality employment, and optimizing the in-

come distribution structure. The effect is more significant in the eastern and cen-

tral regions and in the secondary industry. This study deepens the understanding 

of the socio-economic effects of green transformation and offers theoretical and 

policy insights for optimizing green finance policies and promoting social equity. 

Keywords: Green taxation; green innovation; income gap 

1 Introduction 

The green economy holds significant practical and policy value in advancing high-qual-

ity development and achieving common prosperity. At present, the income gap between 

urban and rural residents in China remains relatively pronounced. As a key pathway in 

ecological transformation, whether the green economy can serve as a new mechanism 

for regulating income distribution has increasingly become a focus of attention among 

policymakers and scholars. Within the framework of green development, green taxation 

and green technological innovation serve as core policy instruments; however, their 

specific effects on income distribution and underlying mechanisms have yet to be sys-

tematically tested through empirical research. This study investigates the impact of the 

green economy on the urban-rural income gap from the dual perspectives of green tax-

ation and green technological innovation. It further explores the mediating role of edu-

cation expenditure and the heterogeneity across regions and industrial structures. 

Drawing on existing literature, this paper examines the impact of green taxation and 

green technological innovation on the urban-rural income gap from the perspective of 

income inequality. The main contributions of the study are twofold: (1) In terms of 

research perspective, the paper focuses on the distributive effects of the green economy, 

thereby expanding the boundaries of research on green transformation policies into the 
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realm of social equity. While most existing studies focus on the green economy’s im-
pact on carbon emissions, employment, or macroeconomic performance, this study 
highlights the social dimension by using the urban-rural income gap as the point of 
entry—addressing a gap in green development performance evaluations. (2) In terms 
of mechanism analysis, the study introduces education expenditure as a mediating var-
iable to reveal how green development narrows the income gap indirectly by enhancing 
local educational investment. This forms a logical chain of “green development → ed-
ucation investment → income improvement,” enriching the analytical framework for 
understanding income inequality. The research findings demonstrate that green devel-
opment yields not only ecological and economic benefits but also significant social eq-
uity effects. These insights offer strong theoretical support and policy implications for 
advancing common prosperity through green development within the context of Chi-
nese modernization. 

The remainder of this paper is structured as follows: Section 2 presents the theoreti-
cal hypotheses; Section 3 describes the research design; Section 4 provides the regres-
sion analysis; Section 5 discusses the mechanism analysis; and Section 6 conclusion 
and policy implications. 

2 Theoretical Hypotheses 

Regarding the impact of the green economy on income inequality, existing studies pre-
sent two opposing perspectives. On one hand, some scholars argue that green transfor-
mation may exacerbate income inequality in the short term. Chao et al. [1] point out 
that the initial phase of carbon neutrality policies adversely affected workers in tradi-
tional energy industries, widening wage disparities [1]. Peng and Liu [2] find that low-
carbon city pilot programs increased corporate costs, prompting firms to compress 
wage expenditures, with the impact being particularly significant in highly polluting 
and traditional manufacturing sectors [2]. Wen and Chen [3] further argue that the div-
idends of green transformation are concentrated primarily in urban areas, while rural 
regions—due to limited resources and inadequate infrastructure—may experience a 
widening urban-rural income gap in the short run [3]. On the other hand, other studies 
emphasize the long-term equity effects of the green economy. Chao et al. [1] suggest 
that carbon neutrality policies create jobs through the development of low-carbon in-
dustries, helping to improve wage levels among low-income groups [1]. Peng and Liu 
[2] find that although such policies suppress wages in the early stages, they may ulti-
mately improve wage equity within firms, thus alleviating income disparities [2]. Wen 
and Chen [3] stress that green technology spillovers can stimulate rural economic de-
velopment and promote urban-rural income convergence [3]. In addition, Gao et al. [4] 
note that energy transition reduces pollution while fostering economic growth, enabling 
urban and rural residents to share in the dividends of the green economy—an important 
pathway toward achieving income equity [4]. Based on the above analysis, this paper 
proposes the following hypothesis: 

Hypothesis 1: Green economic development helps narrow the income gap. 
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Although there is still debate regarding the overall impact of the green economy on 
income inequality, most research agrees that the distributive effects of green develop-
ment exhibit significant heterogeneity across regions and industries. Geographic loca-
tion, industrial structure, and labor characteristics shape how green policies function in 
different areas and sectors. At the regional level, Chateau et al. [5] point out that the 
impacts of green growth policies on labor markets are not uniform: wage earners gen-
erally benefit, while capital owners and industries reliant on natural resources (e.g., 
fossil fuels) may suffer losses—particularly in fossil-fuel-exporting countries facing 
structural energy adjustments [5]. Further studies reveal that green policies have im-
proved blue-collar wages in Australia, New Zealand, Latin America, the Middle East, 
and North Africa, while wage reductions may occur in countries such as India, Mexico, 
and Chile [5]. Peng and Liu [2] show that in China, eastern provinces—with more op-
timized industrial structures—are less affected in terms of wage suppression, while cen-
tral and western regions, with weaker foundations, suffer more significant impacts [2]. 
Wen and Chen [3] find that green innovation more strongly improves incomes in de-
veloped areas, whereas underdeveloped regions struggle to capture these benefits due 
to limitations in capital and technology [3]. Gao et al. [4] also emphasize that in regions 
where traditional energy industries dominate, energy transitions may lead to business 
closures and unemployment, potentially widening the income gap in the short term [4]. 
At the industrial level, green policies affect different types of enterprises and sectors 
unequally. Peng and Liu [2] highlight that state-owned enterprises, older firms, and 
low-carbon industry firms are more adversely affected, while emerging enterprises face 
relatively minor impacts [2]. Additionally, the primary and secondary sectors are more 
strongly impacted by green policies, whereas the tertiary sector is less affected [2]. Wen 
and Chen [3] point out that green innovation benefits high-skill industries in terms of 
income growth but may worsen income inequality in low- and medium-skill industries. 
This is because the dividends from green transformation are often concentrated in high 
value-added industries, rather than in traditional agriculture or low-end manufacturing 
[3]. 

Hypothesis 2: The income-equalizing effect of green economic development is most 
significant in the eastern and central regions and in the secondary industry, and is no-
tably weaker in the western region and in the primary and tertiary sectors. 

Existing studies also show that the green economy not only affects income inequality 
through pathways such as employment, urbanization, and energy policy, but may also 
reduce the urban-rural income gap indirectly by increasing educational expenditure or 
improving educational attainment. On one hand, the green economy raises the require-
ments for labor quality, encouraging governments to increase fiscal investment in edu-
cation to meet the demand for skilled human capital in the context of green transfor-
mation. Chateau et al. [5] note that green growth policies intensify structural changes 
in labor markets, prompting governments to provide more educational and vocational 
training resources to address skill mismatches, thereby enhancing the employment ca-
pacity and income levels of low-income groups [5]. On the other hand, green innovation 
often steers local fiscal resources toward long-term and structural areas such as educa-
tion. Studies show that under green development, governments are more inclined to 
increase educational spending to improve the workforce’s ability to adapt to the green 
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economy. This not only enhances overall human capital but also creates more equitable 
development opportunities for low-income groups.[6] 

Hypothesis 3: Green economic development indirectly narrows the income gap by 
increasing educational expenditure or improving educational levels. 

3 Research Design 

3.1 Research Background and Model Specification 

In recent years, as China has deepened the implementation of its green development 
strategy, green taxation policies and green technological innovation have not only ad-
vanced high-quality economic development but also exerted a profound influence on 
income distribution patterns. To scientifically evaluate the mechanisms through which 
green economic policies affect the urban-rural income gap, this study conducts an em-
pirical analysis using panel data from 25 provincial-level administrative regions in
China spanning 2007 to 2020. A fixed-effects model is constructed, incorporating prov-
ince fixed effects and year fixed effects to effectively control for unobserved regional 
heterogeneity and time-specific shocks. This model structure draws on the methodo-
logical approaches of Gao et al. [4] and Wen & Chen [3], with adaptive modifications 
to suit the relationship between green economic development and income distribution. 
The baseline regression model is specified as follows: 

𝑙𝑛 𝐼𝑛𝑐𝑜𝑚𝑒𝐺𝑎𝑝   =𝛽 +𝛽 𝑙𝑛 𝐺𝑟𝑒𝑒𝑛𝑇𝑎𝑥   +𝛽 𝑙𝑛 𝐺𝑟𝑒𝑒𝑛𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛   + 
+∑ 𝛿  𝐿𝑁𝐶𝑜𝑛𝑡𝑟𝑜𝑙   +𝜇 +𝜆  𝜖   (1)

Where: ln IncomeGap    denotes the logarithm of the ratio of urban to rural per 
capita disposable income in province i at year t, which serves as the dependent variable 
and reflects regional income disparity. (ln GreenTax   ) is one of the core explanatory 
variables, representing the level of green taxation, measured as the natural logarithm of 
total environmental-related tax revenue in each province (e.g., resource tax, environ-
mental protection tax), capturing the fiscal intensity of green policy implementation. 
(ln GreenInnovation   ) is the second key explanatory variable, measuring green tech-
nological innovation. It is proxied by indicators such as the number of green patents 
granted or the proportion of green invention patents, reflecting the technological foun-
dation of local green transformation. 
∑ δ  LNControl    represents a vector of control variables at the provincial level, 

including: Urbanization rate (ln(Urbanization)), Tertiary industry share (ln(Tertiary
Share)), Unemployment rate (ln(Unemployment Rate)), Fiscal expenditure (ln(Fiscal 
Expenditure)). All continuous variables are logarithmically transformed to mitigate het-
eroskedasticity and simplify interpretation. 
μ  captures time-invariant province-level effects, λ  controls for year-specific

shocks, used to control for macro shocks and institutional changes common to all years, 
ϵ   is the random error term. This specification helps reduce omitted variable bias and 
enhances the credibility of the estimation results. Table 1 are descriptive statistics of 
key variables.  
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Table 1. Descriptive Statistics of Key Variables 

Variable Observations Mean Std. Dev. Max Min

ln IncomeGap  ) 350 9.636 0.397 10.725 8.806

ln GreenTax    350 2.995 0.433 5.523 1.631

ln GreenInnovation    350 2.151 0. 181 2.480 1.311

ln (Urbanization) 350 4.018 0.245 4.495 3.341 

ln (Tertiary share) 350 3.840 0.192 4.428 3.394 

ln (Unemployment rate) 350 1.199 0.228 1.528 0.191 

ln (Fiscal Expenditure) 350 16.290 1.554 20.643 11.558

3.2 Data Description 

The empirical analysis in this paper is based on panel data from 25 provincial-level 
administrative regions in China (excluding Hong Kong, Macau, Taiwan, and provinces 
with severe data deficiencies) covering the period from 2007 to 2020. The data were 
collected from the following sources: Urban and rural per capita disposable income: 
China Statistical Yearbook. Green taxation data (environmental protection tax, resource 
tax): State Taxation Administration and the WIND Financial Database. Green patent 
application data: National Intellectual Property Administration and CEIC Database. For 
control variables: Urbanization rate, tertiary industry share, and fiscal expenditure as a 
percentage of GDP were obtained from the China Statistical Yearbook and provincial 
statistical yearbooks. Registered urban unemployment rate: Annual reports from the 
Ministry of Human Resources and Social Security. In terms of data processing, the 
methodology follows that of Gao et al. [4]. Linear interpolation is used to fill in missing 
values for continuous variables in specific years. Highly skewed variables, such as the 
number of green patent applications, are transformed using standardized logarithmic 
conversion (i.e., natural logarithm of the variable plus one). 

4 Regression Analysis 

4.1 Baseline Regression 

To examine the impact of green technological innovation (ln GreenInnovation   de-
noted as GI  ) and green taxation (ln GreenTax   denoted as GT  ) on income dispar-
ity, this study first conducts empirical analysis using a baseline fixed-effects regression 
model. The results are presented in Table 2. Models (1), (3), and (5) report the regres-
sion outcomes for green technological innovation, while Models (2), (4), and (6) pre-
sent those for green taxation. As shown in Models (1) and (2), without controlling for 
additional variables, the coefficients of green innovation and green taxation are –0.522 
and –0.095 respectively, both of which are statistically significant at the 1% level. This 
indicates that both variables have a significant negative effect on the urban-rural income 
gap, implying their role in narrowing income inequality. As more control variables are 
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gradually introduced, the regression coefficients for green technological innovation and 
green taxation remain significantly negative, suggesting the robustness of this effect. In 
Models (5) and (6), after controlling for key urban-level variables such as fiscal ex-
penditure, unemployment rate, urbanization rate, and the share of the tertiary industry, 
the coefficients for green innovation and green taxation remain significantly negative, 
at –0.333 and –0.039 respectively, and continue to be significant at the 1% level. These 
results further affirm the importance of green policy instruments in mitigating regional 
income inequality. In summary, both green technological innovation and green taxation 
exhibit significant and robust negative impacts on the urban-rural income gap, provid-
ing preliminary empirical support for Hypothesis 1. 

Table 2. Results of Baseline Regression 

(1) (2) (3) (4) (5) (6)

Vari-
ant 

IncomeGap IncomeGap   IncomeGap    IncomeGap   IncomeGap   IncomeGap    

GI   -0.522*** -0.521*** -0.333***

(-15.480) (-13.300) (-4.610)

GT   -0.095*** -0.081*** -0.039***

(0.008) (0.010) (0.007)

ln (Fis-
cal Ex-
pendi-
ture) 

  -0.000 0.0140* -0.001 0.006

  (-0.150) (0.007) (-0.620) （0.004） 

ln (Un-
em-

ploy-
ment 
rate) 

0.005 -0.029 -0.002 -0.099***

(0.250) (0.025) (-0.080) (0.025) 

ln (Ur-
baniza-

tion) 
-0.185* -0.581***

(-2.160) (0.030)

   -0.0417 0.297*** ln (Tertiary share) 

(-0.820) (0.039)

Obser-
vation 

350 350 350 350 350 350

R-
square

d 
0.828 0.236 0.828 0.248 0.846 0.623
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4.2 Heterogeneity Analysis 

To further investigate the impact of green technological innovation on income dispar-
ity, this study conducts heterogeneity analysis from two perspectives: regional variation 
and industrial structure. The regression results are summarized in Table 3. 

4.2.1 Regional Heterogeneity 
Columns (1) to (3) of Table 3 reveal clear regional heterogeneity in the effect of 

green technological innovation on the urban-rural income gap. The regression coeffi-
cient for the eastern region is –0.235 (significant at the 5% level), and for the central 
region –0.362 (significant at the 1% level), while the coefficient for the western region 
is –0.0938 and fails to pass the significance test. These findings suggest that the income-
equalizing effect of green technological innovation is stronger in the eastern and central 
regions. In contrast, the weaker impact in the western region may be attributed to un-
derdeveloped green technology infrastructure and limited innovation resources, which 
hinder the full realization of its regulatory effect on income distribution. 

4.2.2 Industrial Structure Heterogeneity 
Columns (4) to (6) of Table 3 assess the income-regulating effect of green techno-

logical innovation across different industries. The results indicate that the regression 
coefficient for the secondary industry is –0.749, highlighting that green transformation 
in this sector has the most substantial effect in increasing the income of low- and mid-
dle-income groups. By comparison, the coefficients for the primary industry (–0.222) 
and the tertiary industry (–0.315) are relatively smaller in magnitude. This may reflect 
differences in green transformation pathways, technological dependency, and income 
structures across these sectors. 

In summary, green technological innovation does not exert homogeneous effects 
across all regions and industries. Its income-narrowing impact is significantly more 
pronounced in the eastern and central regions and within the secondary industry. These 
empirical findings provide strong support for the core proposition of Hypothesis 2. 

Table 3. Heterogeneity Analysis 

(1) (2) (3) (4) (5) (6)

Variant Eastern Central Western
Primary In-

dustry 
Secondary 
Industry 

Tertiary 
Industry 

GI   -0.235*** 
-

0.362*** 
-0.094 -0.222*** -0.749*** -0.315***

(0.046) (0.090) (0.074) (0.063) (0.144) (0.061)

Control 
Variables 

Y Y Y Y Y Y

Observa-
tion 

98 140 112 135 38 177

R-squared 0.759 0.376 0.509 0.481 0.539 0.351
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4.3 Robustness Tests 

To further verify the robustness of the conclusions regarding the effects of green tech-
nological innovation and green taxation on the urban-rural income gap, this paper
adopts three empirical strategies. The results are presented in Table 4. 

4.3.1 Outlier Treatment 
Considering the possibility that extreme observations might distort the regression 

outcomes, this study first applies a 1% winsorization to the core explanatory varia-
bles—green taxation and green innovation. The regression results show that even after 
controlling for other variables, the coefficients of green taxation and green technologi-
cal innovation remain significantly negative (–0.0405 and –0.297, respectively), both 
at the 1% significance level. This suggests that the income-reducing effects of green 
technological innovation and green taxation are not driven by outliers, thus demonstrat-
ing strong robustness. 

4.3.2 Alternative Dependent Variable 
To avoid potential bias arising from the sole use of the urban-rural per capita income 

ratio as the dependent variable, this study replaces it with an alternative metric—the 
difference in urban and rural income divided by per capita GDP. The regression results, 
reported in Columns (2) and (5) of Table 4, show that the coefficients of green taxation 
GT   and green technological innovation GI   are –0.0253 and –0.244, respectively, 
and both remain significantly negative. This confirms that the policy effect of green 
development in reducing income disparity holds true under different income disparity 
measures. Overall, both metrics deliver consistent policy implications, underscoring the 
structural role of green development indicators in narrowing the urban-rural income 
gap. This further enhances the credibility and applicability of the findings. 

4.3.3 Alternative Definitions of Core Variables 
To alleviate possible estimation bias due to variable definition, the study replaces 

the two core explanatory variables—green taxation and green technological innova-
tion—with alternative indicators. Specifically, the original green taxation variable (total 
green tax revenue) is replaced with the green tax ratio, defined as the proportion of 
green tax revenue in total local fiscal revenue. Meanwhile, green technological innova-
tion is redefined using the number of green patent applications, which more directly 
reflects the actual output of regional green innovation. As shown in Columns (3) and 
(6) of Table 4, the coefficients for the newly defined green taxation and green innova-
tion variables are –0.0111 and –0.0368, respectively, both significant at or above the 
5% level. These results indicate that regardless of whether the green development var-
iables are represented by proportion measures or patent counts, their negative and sig-
nificant effects on the urban-rural income gap persist. Thus, the empirical conclusions 
remain robust under alternative definitions of the core variables. 
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Table 4. Robustness Tests 

(1) (2) (3) (4) (5) (6)

Variant 
GT   

Exclude Etremes

GT   
Replace

De-
pendent
Varia-

ble 

 

GT   
Use 

New In-
depend-
ent Vari-

able 

 

 
GI   

Exclude Etremes

GI   
Replace 
Depend-
ent Vari-

able 

 

GI   
Use 

New In-
depend-
ent Var-

iable 

GT   -0.041*** 
-

0.025**
-0.011

 

(0.007) (0.010) (0.018)

GI   -0.297***
-

0.244***
-

0.037**  

(0.039) (0.062) (0.005)

Control Vari-
ables 

Y Y Y Y Y Y

Observation 350 350 350 350 350 350

R-squared 0.620 0.797 0.599 0.637 0.803 0.638

5 Mechanism Analysis 

To further explore the underlying pathway through which green technological innova-
tion contributes to narrowing the urban-rural income gap, this study introduces the 
share of education expenditure as a mediating variable and constructs a mediation effect 
model to conduct mechanism analysis. Table 5 reports the regression results examining 
how green technological innovation affects income disparity through the channel of 
education spending. Column (1) first verifies that green technological innovation has a 
significantly positive effect on the share of education expenditure, with a regression 
coefficient of 2.476, indicating that green technological innovation substantially en-
hances local investment in education. This finding aligns with the premise that green 
development promotes greater support for human capital. Column (2) shows that edu-
cation expenditure has a significantly negative effect on the urban-rural income gap, 
with a coefficient of –0.502, suggesting that increased education spending helps reduce 
income inequality between urban and rural residents. When the mediating variable "ed-
ucation expenditure" is included in Columns (3) and (4), the absolute value of the co-
efficient for green innovation on income disparity decreases—from –0.500 to –0.301 
(see Column (6))—indicating that education expenditure serves as a significant trans-
mission channel in this mechanism. Moreover, the positive effect of green technologi-
cal innovation on education expenditure remains robust, and the negative effect of ed-
ucation expenditure on income disparity is consistently significant. These results
clearly demonstrate that green technological innovation narrows the urban-rural income 
gap in part by increasing local education expenditure, thus validating the mediating role 
of education spending. 
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Table 5. Mechanism Analysis 

(1) (2) (3) (4) (5) (6)

Variant 

M: Edu-
cation 

Expendi-
ture Rate

Y: 
IncomeGap  
(include M) 

 

M: Educa-
tion Ex-

penditure 
Rate 

 
Y: 

IncomeGap  
(include M) 

M: Edu-
cation 

Expendi-
ture Rate

 
Y: 

IncomeGap  
(include M) 

 

GI   2.476*** -0.502*** 2.609*** -0.500*** 3.314*** -0.301***

 (0.327) (0.038) (0.385) (0.044) (0.864) (0.068)

Education 
Expenditure

Rate 
 -0.008* -0.008* -0.010**

(0.004) (0.005) (0.004)

Control Var-
iables 

Y Y Y Y Y Y

Observation 350 350 350 350 350 350

R² 0.281 0.828 0.282 0.831 0.286 0.851

6 Conclusion and Policy Implications 

As a core driver of high-quality development in the new era, the green economy not 
only carries the critical mission of achieving sustainability, but also plays a vital role in 
optimizing income distribution and advancing social equity. This study, using green 
taxation and green technological innovation as core explanatory variables, systemati-
cally examines the impact of green economic development on the urban-rural income 
gap in China. By introducing the mechanism of education expenditure, the study further 
reveals how the green economy, through structural reform, contributes to the realization 
of social fairness. The empirical analysis begins with a fixed-effects panel model to test 
the effects of green taxation and green technological innovation on the income gap. The 
results demonstrate that both variables significantly suppress the widening of the urban-
rural income gap, and this conclusion remains robust under various model specifica-
tions and robustness tests. Further heterogeneity analysis by region and industry reveals 
that the income-equalizing effects of green development are most pronounced in the 
eastern and central regions and within the secondary sector. This highlights the critical 
role of regional development foundations and industrial structures in the green trans-
formation process. Finally, by introducing the share of education expenditure as a me-
diating variable, the study explores the mechanism of green technological innovationn 
and finds that it significantly increases local educational investment, thereby effectively 
reducing the income gap. This validates the transmission pathway of “green develop-
ment → education investment → income improvement.” 

This research demonstrates that advancing the green economy not only contributes 
to ecological goals but also enhances the precision and effectiveness of public policy, 
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fosters a more equitable income environment, and unlocks the economic growth poten-
tial inherent in green transformation. In doing so, it lays a solid foundation for the 
achievement of common prosperity and high-quality development. Based on the find-
ings, the following policy recommendations are proposed:  Implement region-spe-
cific green policies: Eastern regions should focus on strengthening incentive mecha-
nisms for green technological innovation, encouraging enterprises to engage in green 
R&D and transformation toward high value-added activities. In contrast, less-devel-
oped western regions should prioritize improving infrastructure and foundational sup-
port for green transformation, gradually promoting the adoption and diffusion of green 
technologies at the enterprise level to enhance the accessibility and inclusiveness of the 
green economy.  Increase fiscal investment in education: In particular, efforts should 
be made to incorporate green economy-related knowledge systems and skills training 
into basic and vocational education curricula, thereby improving workers’ green skill 
levels and ensuring a sufficient supply of human capital for the green transition. ③Pro-
mote green upgrading of traditional industries: In addition to fostering emerging green 
sectors, the government should support the widespread application of green technolo-
gies in traditional industries. This will facilitate the transformation of high-emission, 
high-pollution industries into environmentally friendly sectors, helping to maintain em-
ployment stability while continuously optimizing the income distribution structure. 
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